Methodology
31y (67.735 Ma) ( Table DR1, Table DR2 ). Our obtained half-stage rotations are independent of Nazca plate formation (ca. 23 Ma; Barckhausen et al., 2008) , as this spreading occurred prior to Farallon plate breakup and we derive half-stage rotations only. Cande and Kent (1995) . Variables , , , , , and are in radians. is the estimated quality factor, dF is number of degrees of freedom, N is the number of datapoints, s is the number of great circle segments, r is the total misfit.
The covariance matrix is defined as:
The quality factor value indicates whether our assigned uncertainties are relatively correct ( = 1), overestimated ( >> 1) or underestimated ( << 1). Our values varied between 0.24 and 3.19 for our derivations (Table DR2) . We chose to retain our assigned uncertainties. We transformed these 'half'-stage rotation poles into stage poles (assuming symmetrical spreading) and derived finite rotation poles using ADDPLUS (Kirkwood et al., 1999) . To assess our rotations, we visualised our finite rotations as flowlines using GPlates (Boyden et al., 2011) .
We present our Farallon-Pacific spreading velocities in Cande and Kent (1995) (Fig. DR2A , B) and Ogg (2012) (Fig DR2C, D) . We find a well-constrained increase in spreading rate at ca. 57 -56 Ma in both timescales. To account for the long term spreading asymmetry of the East-Pacific rise (EPR) and its ancestor, Pacific-Farallon ridge (Rowan and Rowley, 2014) , we additionally calculate full stage rotations based on two spreading asymmetry cases: (1) 'best-fitting' asymmetry, with a Pacific:Farallon spreading asymmetry of 44:56 for all stages (Rowan and Rowley, 2014) , and (2) maximum likely asymmetry, with a Pacific:Farallon spreading asymmetry of 36:64 for stages before chron 24, and 44:56 for stages since chron 24 (Rowan and Rowley, 2014) (Fig DR2) . A comparison with the 'best-fit' rotation poles from Rowan and Rowley (2014) demonstrates a similar overall trend, although we find an earlier increase in Pacific-Farallon spreading rates due to our smaller stage rotations. Due to the sensitivity of the use of Hellinger's (1981) method in half-stage cases, significant differences in boundary segment trends (e.g. due to propagating ridges and transform faults) will result in a non-Gaussian distribution. We verify the distribution by plotting both histograms of the residual distribution (by stage) and normal quantile plots (qq-plot; for combined dataset from all stages). If the data residuals are normally distributed, all points on a qq-plot should lie on a straight line. We find a Gaussian distribution of our residuals for all half-stage rotations (Fig. DR3) , and an approximately linear distribution in qq-plots (Fig. DR4 ). Finite rotations Finite rotation poles were obtained based on preserved magnetic lineations on the Antarctic and Pacific plates. We derive Pacific-Antarctic finite rotations and 95% uncertainties (Fig. DR1C ) between chron 21o (47.906 Ma) and chron 30o (67.610 Ma) (Table DR3, Table DR4 ). We rely on Croon et al. (2008) for spreading rates and uncertainties for times since chron 20o (43.789 Ma). Table DR3 : Chron and ages of finite rotations for Pacific-Antarctic spreading. Ages are from Cande and Kent (1995) . Variables , , , , , and are in radians. is the estimated quality factor, dF is number of degrees of freedom, N is the number of datapoints, s is the number of great circle segments, r is the total misfit.
Our final values range from 0.21 to 2.76 (Table DR4) , indicating we have overestimated uncertainties (e.g. chron 30o) and underestimated uncertainties (e.g. chron 21o). We find a Gaussian distribution of our residuals ( Figure DR5) , and a linear distribution in our qq-plots ( Figure DR6 ). Figure DR7 displays the velocity arrows and uncertainty ellipses for each Farallon/Vancouver-Pacific half-stage described in the text. Gravity is from Sandwell and Smith (2009) , plate boundaries are from Bird (2003) , and magnetic identifications are from Matthews et al. (2011) 
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